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Description 



Field of the Invention 



This invention relates to a cleaning sheet for business and domestic uses, which comprises a network ieet and 

nonwoven fabric entangled together. More particularly, it relates to a dry-type cleaning sheet in which a onwoven 

fiber aggregate mainly comprising a specific fiber is used as the nonwoven fabric so as to collect vario^ kinds of 

dust The cleaning sheet of the present invention is particularly effective when attached exchangeable d a floor 
cleaning tool or a handy type cleaning tool. 



Description of Related Art 

w 

The present applicant previously proposed a cleaning sheet comprising nonwoven fabric formed by entanglement of 
fibers and a network sheet that reinforces the nonwoven fabric, which has such freedom of fibers as to collect dust 
including large dust, such as lint, waste pieces of fibers and hairs, as well as fine dust, such as soil dust, while 
retaining sufficient strength necessary for a cleaning operation, and which can be used in floor cleaning mop of 
15 sheet-exchangable type to collect various kinds of dust (see JP-A-7 1 84 81 5 or corresponding US-A-5 525 397). 

Although the above cleaning sheet has high performance in collecting lint, hairs, etc. on such floor materials as 
wood flooring, soft flooring and tatami, it has insufficient dust collecting performance when used on a smooth surface 
of certain flooring or veneering, resin-coated desks or furniture, and plastic products. 

jP-A-04 096 724, filed by the applicant, discloses a cleaning article comprising entangled nonwoven fabric 
20 fabricated of ultrafine fibers having a fineness of less than 0.8 denier and fibers of 0.8 denier or greater in 
random arrangement at a weight ratio of 99/1 to 1/99. According to the disclosure, the cleaning article is capable 
of collecting fine dust such as soil dust without using a lubricant and also entangling hairs and large dust without 
increasing the coefficient of friction with the surface to be cleaned. 

However, because the above-described cleaning article is composed of only two kinds of fibers, if the degree of 
25 fiber entanglement is reduced for ensuring dust collecting performance, sufficient strength cannot be obtained. In 
case of obtaining sufficient strength, the fibers must be densely entangled, which results in poor performance in 
collecting various kinds of dust. 



SUMMARY OF THE INVENTION 



30 



An object of the present invention is to provide a cleaning sheet which satisfies both the requirements, with 
respect to the strength necessary for a cleaning operation and the degree of freedom of the constituent fibers 
required for dust collecting performance. More specifically, the object is to provide a cleaning sheet capable of 
collecting various kinds of dust, including not only dust on general flooring but dust on desks, furniture and 
35 plastic products with a smooth surface, especially a cleaning sheet which is effectively used with a cleaning tool 
to which a cleaning sheet is exchangeably attached. 

The present inventors have conducted extensive studies and found as a result that the above object is accomplished 
by a sheet obtained by overlaying a fiber web containing a specific amount of ultrafine fibers having not more than 
a specific fineness on a network sheet and forming them into a unitary body by entanglement by water jet, for 
40 example, water needling, under a low energy condition,. 

Having been completed based on the above finding, the present invention provides a cleaning sheet comprising a 
network sheet having on one side or both sides thereof a nonwoven fiber aggregate formed by entanglement of fibers 
of a fiber web having 50% by weight or more of ultrafine fibers having a fineness of not more than 0 9 denier, the 
fibers of the nonwoven fiber aggregate being further entangled with the network sheet thereby forming a unitary body, 
45 in addition to the entanglement of the fibers themselves. 

In the above-described preferred embodiment, the fiber aggregate, has a low degree of entanglement allowing the 
constituent fibers to have such freedom that the fibers are capable of entangling fibrous dust and holding the 
entangled dust among themselves. 

The cleaning sheet according to the present invention satisfies both the requirements with respect to the strength 
necessary for a cleaning operation and the degree of freedom of fibers necessary for dust collection. Specifically, 
the cleaning sheet of the present invention is capable of collecting various kinds of dust, including the dust on 
general flooring and the dust on desks, furniture and plastic products with a smooth surface, and is particularly 
effective when used with a cleaning tool to which a cleaning sheet is exchangeably attached. 
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■ntion 1 ' S ^ enlar96d sec,,onal view lowing an embodiment of the cleaning sheet according to the present 



invention 



Fig. 2 is an enlarged plan view of a network sheet used in the cleaning sheet shown in Fig 1 
Fig. 3 is a graph showing a stress-strain curve. 

DESCRIPTION OF THE EMBODIMENT 

The cleaning sheet of the present invention will be described in detail with reference to its preferred embodiment 

,n»onl 9 ' Yc" ^ lar96d SCCll0nal Vi6W Sh0Wing a " embodimen t °f the cleaning sheet according to the present 
invention, and Fig. 2 is an enlarged plan view of a network sheet used in the cleaning sheet of Fig 1 

nnnwo^K 9 ' 1 ' f C ^™ 9 **** 1 ° f thiS embodimen t comprises a network sheet 2 shown in Fig. 2 and a 

m k a9 ?T e 3 ' WhiCh iS f ° rmed * entan 9 lement °f the fibers of a fiber web. disposed on each side of 

tie" netT NhJ? 9 J"' 5 C0 ; strt f n9 tne fiber negate 3 are entangled not only among themselves but with 
tne network sheet 2 to provide a unitary body. 

The network sheet 2 in the cleaning sheet 1 has a net structure of lattice pattern as shown in Fig. 2. The fibers 

SnL llZ-n!* Pr6 ! erabfy haVe 3 diameter ° f 2 ° Mm t0 500 ^ sti " P referab| y 100 ^ to 200 urn. The 

distance between the fibers is preferably 2mm to 30 mm, still preferably 4 mm to 20 mm 

ooJ^clTVr! !?! kT"" ^ 2 iS SeleCt6d ap P r °P riate, y from amon 9 polyolefins, such as polyethylene, 
noLmS k P ° ybUt ! ne; po,yesters such as Polyethylene terephthalate and polybutylene terephthalate- 
SS";? a8 " y,on 6 and n y |on 66 ; acrylonrtriles; vinyl polymers and vinylidene polymers such as polyvinyl 
chloride and polyvmylidene chloride; and modified polymers, alloys or mixtures thereof 

nrJL* rf ° ra, ! d fi ' m T !; aVins a number of Prorations is also useful as the network sheet of the cleaning sheet of the 
h^rllTh ?"• If"* Sh6et t0 bS US6d in present invention 15 not Particularly limited as long as ,t 
™ a ? t 8 ° r pe * 0ratlons and nas the funct 'on as a support with which the fiber web forming the fiber 
aggregate may be entangled to form a unitary body. For example, useful network sheets may be open weave fabnc 

nt^tZ th ?, C l 9 felatiVe,y lar9e interstlces ) suc " ** Sauze-like fabnc, and nonwoven fabric having 

uS body W ' ° Veriaid UP ° n ° ne ° r b ° th sides thereof t0 be entangled t0 form a 

fihJ^^YK 99 ' 69 . 6 3 in * e ° leaning Sheet 1 in fti8 emb odiment has a nonwoven structure formed by entangling the 
TZ V \ W f ,l° nta,n,ng 50% by Wei9ht ° f m ° re ° f Uttrafine fibers havin 9 a finene *s of not more Ln 0 9 
D^Nv TrST !. in the fib6r W6b (the fiber negate) should be at least 50% by weight and is 

,e2 ha n Zt k We ' ght ° r ™ re - 811,1 P refera «y 90% by weight or more. If the content of the uftrafine fibers ,s 
Sfin» «h- ? W !,' 9 u thS dUSt C0 " eCtin9 Perforce attributed to the ultrafine fibers is reduced. The 

lenoth of 2o T 0 iS " ST" ! ° f ° 8 denier W ' eSS ' Sti " preferab,y 0 5 denier ° r less ' a " d a <^ 

ength of 20 to 100 mm, still preferabhy 30 to 65 mm. The cross-sectional shape, the crimping ratio and the like of 

the u ftrafine fibers should be determined taking processability and cost into consideration 

onta „ e . the th Cl ! a "' ng f eet accordi ng to the above-described embodiment has a fiber aggregate overlaid upon and 
entangled with both s.des of the network sheet, an embodiment in which the network shee? has a fiber aggregate on 
one side thereof also comes under the scope of the present invention 

^ZV^Tl C ° nStitU i! *!? fiber W6b (ttie fib6r a 99 re 9 ate > In combination with the ultrafine fibers are 

h2n ?Xnl~ JTX% nZ * 1 ° * 6 ° de " ier a " d 3 ^ ° f 20 t0 100 "»"■ s <" P"**** those 

having a fineness of 1 .0 to 3.0 denier and a length of 30 to 65 mm. 

nnivL h tL fibe '! US , Sd i ". the fib6r aggregate 3 ma V be selec ted from, for example, thermoplastic fibers such as 
popsters and polyamides; composite fibers thereof; semi-synthetic fibers such as acetate fiber; regenerated fibers 
such as cupra and rayon; and natural fibers such as cotton; and blends of cotton and other fibers 

nJ^r 6 'Him* 0 * Ph , ySiCai properties of the nonwoven fiber aggregate, a lubncant, etc. which can absorb 
dust may be added. It is preferred that the amount of the lubricant applied be controlled so as not to ooze out 
considerably through the fiber aggregate nor to migrate considerably to the surface to be cleaned 

The fiber aggregate fabricated mainly of ultrafine fibers of 0.9 denier or finer performs an improved function of 
entangling large dust especially hairs, and prevents a lubricant or the like, if applied, from oozing out and 

!Zk T 9 JT! T V t0 the SUrfaCe t0 be deaned - As a result - an increased amou "t of a lubncant can be added 
which leads to further improved dust adsorption. 

It is preferred that the nonwoven fiber aggregate to has a basis weight of from 30 to 100 g/m 2 still preferably 40 
to 70 g/m 2 If the basis weight is smaller than 30 g/m 2 , the dust adsorbed onto the cleaning sheet easily passes 
through the back side of the sheet to stain hands, etc. during a cleaning operation. If the basis weight is larger 
than 100 g/m , the fibers and the network sheet will not be sufficiently entangled with each other at a desired 
entanglement coefficient hereinafter defined. As a result the processability is deteriorated, and the fibers easily 
fall off the cleaning sheet. 7 
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it is preferred that the nonwoven fiber aggregate has a density of 0.015 to 0.200 g/cm 3 , stiH preferably 0.030 to 
0.100 g/cm 3 . If the density is smaller than 0.015 g/cm 3 , the degree of entanglement among fibers is too low. If it 
exceeds 0.200 g/cm 3 , the degree of entanglement among fibers is too high, and the interstices among fibers become 
too small. 

The degree of entanglement among constituent fibers of the fiber aggregate is of importance for the cleaning sheet 
5 of the present invention. The degree is determined by the entanglement energy applied to the fiber web in 

entanglement process. In order to obtain a desired degree of entanglement, i.e., to obtain a basis weight an:: 3 
density of the fiber aggregate both falling within the above-described respective preferred ranges, fiber 
entanglement by water jet (water needling) is preferable. When the water needling process is followed, the 
entanglement energy applied to the fiber web can be controlled by appropriate selection of various conditions, such 
w as the kind of the fiber, the basis weight of the fiber web, the number of water jet nozzles, the water jet pressure 
and the line speed, so that the degree of entanglement among the constituent fibers may be lowered as desired. 

It is preferred that the cleaning sheet of the present invention has a breaking strength of 5 N/30mm or higher, an 
elongation of 20% or lower under a load of 5 N/30mm, and an entanglement coefficient of 0.1 to 5 N-m/g. 

The term "breaking strength" as used herein denotes the value of load at which the sheet begins to break when the 
15 tensile load is imposed on the cleaning sheet of the present invention (the first peak value in measurement of tensile 
strength), and the term "elongation" as used herein indicates the percent elongation of the cleaning sheet with the 
value of load in the above measurement set at 5 N/30mm. 

The term "entanglement coefficient" as used herein is a measure indicative of the degree of entanglement among 
constituent fibers, which is expressed by the initial gradient of the stress-strain curve as measured in the 
20 direction perpendicular to the fiber orientation. The smaller the entanglement coefficient, the weaker the degree of 
entangtement among fibers. The stress is the quotient obtained by dividing the tensile load by a distance between 
chucks (the width of a test piece in the measurement of tensile strength) and the basis weight of the nonwoven fiber 
aggregate. The strain corresponds to the elongation. 

If the breaking strength is smaller than 5 N/30mm, the cleaning sheet may break during a cleaning operation. The 
25 elongation of the cleaning sheet is preferably as low as possible. If the elongation at a load of 5 N/30mm exceeds 
20%, the cleaning sheet is liable to distortion or twisting during cleaning, which leads to inconvenience for a 
cleaning operation. These problems in handling become conspicuous when the cleaning sheet is exchangeabty 
attached to a cleaning tool such as the one described in Japanese Utility Model Laid-Open Application No. 2-11 91 52. 
Where the entanglement coefficient of the fiber aggregate, which is expressed by the initial gradient of the 
30 stress-strain curve as measured in the direction perpendicular to the fiber orientation, is to be set at 5 N-m/g or 
less as in the cleaning sheet of the present invention, it will be difficult for the fiber aggregate alone to have 
the above-mentioned values of breaking strength and elongation. In order to attain these values, it is important 
that the network sheet and the fiber aggregate are entangled with each other into a unitary body as specified in the 
present invention. In the present invention, the fibers are markedly prevented from falling off the cleaning sheet 
35 as compared with an entangled sheet consisting solely of a fiber aggregate with the degree of entanglement being 
equally low, because the fiber aggregate is entangled with the network sheet to form a unitary body and the 
elongation is thereby kept low. 

If the entanglement coefficient is smaller than 0.1 N-m/g, the nonwoven fibers tend to fall off due to 
insufficiently entangtement among the fibers and with the network sheet If the entangtement coefficient is greater 
4Q than 5 N-m/g, too strong entanglement lessens the degree of freedom of the fibers, the fibers cannot be easily 
entangled with dust, and the dust collecting performance is reduced. 

In the above-described preferred embodiment of the present invention, the fiber aggregate has a low degree of 
entanglement allowing the constituent fibers to have such freedom that the fibers are capable of entangling fibrous 
dust and holding the entangled dust among themselves. 

It is preferred that the lubricant be applied to the cleaning sheet in an amount of 0.1 to 40% by weight, 
45 particularly 0.5 to 30% by weight, based on the fiber aggregate. 

If the amount of the lubricant is less than 0.1% by weight, the effect of the lubricant in improving dust 
adsorption is insufficient. If it is more than 40% by weight, the lubricant tends to ooze out from the fiber 
aggregate, migrating to the cleaned surface or adhering to the hand to give stickiness. 

The lubricant preferably contains at least one of mineral oils, synthetic oils, silicone oils, and surface active agents. 
50 The mineral oils include paraffinic hydrocarbons, naphthenic hydrocarobons, and aromatic hydrocarbons and the 

like. 

The synthetic oils include alkylbenzene oils, polyolefin oils, polyglycol oils and the like. The silicone oils 
include acyclic dimethyl polysiloxane, cyclic dimethyl polysiloxane, methyl hydro gen polysiloxane, and various 
modified solicone oils. 

55 The surface active agents include nonionic, cationic, anionic or various kinds of amphoteric surface active agent. 

Suitable surface active agents are selected appropriately according to the kind of the fiber used in the fiber 
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aggregate or the kind of other lubricants used in combination. 

The lubricant preferably has a viscosity of 5 to 1500 mPas, particularly 40 to 1300 mPas at 20°C If the 
viscosity lower than 5 mPas, the lubricant is apt to ooze out during cleaning. If the viscosity is higher than 
1 500 mPa s, the lubricant tends to have poor penetrability into dust, resulting in reduction in dust adsorption 

The present invention will now be illustrated in greater detail with reference to Examples 



EXAMPLE 1 



A po^propylene net of a lattice pattern (distance between fibers: 8 mm; fiber diameter: 0.2 mm) was used as a 
network sheet. A web of polyester fibers (fitness: 0.8 denier; length: 38 mm) having a basis weight of 48 g/m 2 which was 

nZork s Z^V2r^ Uai ^ amer ° M UP ° n 6aCh * de ° f the network sheet The combination of the 

TIIh rlS, nonwoven fiber aggregate formed by entanglement of the fibers constituting the fiber web was 

rea no st^aTo Znn ** "T ^ * enta "9 lement The resu ^ ^ad a thickness of 0.9 mm, a 
breaking strength of 18N/30 mm, an elongation of 5% under a .oad of 5 N/30mm, and an entanglement coefficient of 
0.72 Nm/g, and the density of the fiber aggregate was 0.053 g/cm 3 In addition, to the resuming sheet liquid 

EvnS, IT™? ?i mP ? S) W3S aPP ' ied in an am0Unt of 5% * wei 9 ht based on th * ^er aggregate of the sheet 
by gravure coating to thereby obtain a cleaning sheet (see Table 1 below) 



EXAMPLE 2 



A polypropylene net of a lattice pattern (distance between fibers: 8 mm; fiber diameter: 0.2 mm) was used as a 
nrtwork sheet A fiber web having a basis weight of 48 g/m 2 , which was prepared by thoroughly mixing fibers 

TZZZ toZ 5° m!r te H fibe H S <fineneSS: 0 8 denier ' len9th: 38 mm) and 30% 0f fibers I*™***- 

° en 'f ■ le " gth - 51 mm > and cardln 3 'n a usual manner, was overlaid upon each side of the network sheet The 

Tdtfas in e'ITm "SL fibef W6bS W3S SUbj6Cted t0 W3ter ^ *• ™ ^Inerg 

Z Ti ll » T P V L tai " 3 Un,tary Sheet in which a nonwoven fiber negate formed by entanglement of 

llJln\TTV^ fib6r W6b WaS C ° mbined ^ each of the network ^eet by entanglement The 
result sheet nad . ft|eknaiB Qf Q g mm g breakjng Qf 18 ^ ^ V % ^ ^ ^ jie 

N/30mm, and an entanglement coefficient of 0.68 Nm/g, and the density of the fiber aggregates was 0.053g/cm 3 In 

based° on °hP fi L reSU ' tin9 T e ?L' iqUid Pafaffin (ViSC0Sity: 130 mPa s) Was a PP ,ied in an am °^ of 5% by weight 
based on the fiber aggregate of the sheet by gravure coating to thereby obtain a cleaning sheet (see Table 1 ). 

COMPARATIVE EXAMPLE 1 

A polypropylene net having a square pattern (distance between fibers: 8 mm; fiber diameter 0.2 mm) was used as a 
network sheet A web of polyester fibers (fineness: 1.5 denier; length: 51 mm) having a basis weight of 48 g/m 2 wh.ch 

"ZZTellTZlZ* T' mann ! f W3S ° Verlaid UP0 " 6aCh **• ° f the n6tW0rk sheet The combination of the 

^^TX^^Z?* T SU ^ Cted t0 W3ter needlin9 ^ 6nergy ' 0W bUt Sligh,ly hi 9 her than In Exam P |e 
st enotrfof is 1 ? 6 reSUltin9 Sh6et ( C0MPAR ATIVE EXAMPLE 1) had a thickness of 0 8 mm, a breaking 

strength of 1 8 N/30mm, an elongation of 5% under a load of 5 N/30mm, and an entanglement coefficient of 0 70 Nm/g 
and the density of the fiber aggregates was 0.060 g/cm 3 (see Table 1) 

COMPARATIVE EXAMPLE 2 

bv wJ^ht 8 ^ ? C °TT T,VE EXAMPLE 1 ' ' iqUid Paraffin (V,SC0Srty: 130 mPa s > was a PP' ied in a " a ^°unt of 5% 

(«^™ *• Sheet by 9ravure coating to thereby obtain a cleanina sheet 

and*! fhr 6 "" 16 ^ 0 ^ ° f thS fib6r a9gre9ate ■ 35 specified in the followin 9 t Densit y °f Fiber Aggregate] 

and the above-mentioned entanglement coefficient is the value measured in the method mentioned below. 

[Density of Fiber Aggregate] 

The density of the fiber aggregate is a quotient obtained by dividing the fiber aggregate basis weight by the 

entan ^r 93 6 ^ a " regate thiCkneSS " as referred to "™ ■ *e thickness of the 

•Skn^ 7^ ,\ 9 me n6tW0rk Sheet ' the t0tal mickness of the unitaf y sh ^et is regarded as the 

thickness of the fiber aggregate" where the network sheet is a net of a lattice pattern as shown in Fig 2 The 
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thickness was measured with Peacock Upright Dial Gauge under a load of 0.68 N/25cm 2 (corresponding to 272 Pa). 



[Measurement of Entanglement Coefficient] 

A 15 mm wide sample was cut out of the nonwoven fiber aggregate of the sheet, from which the network sheet had 
5 been removed, in the direction perpendicular to the fiber orientation. The sample was chucked in a tensile tester 
with a chuck-to-chuck distance of 50 mm and elongated at a rate of 30 mm/min in the direction perpendicular to the 
fiber orientation to measure the tensile load value with respect to the elongation. The tensile load value F [N] was 
divided by the sample width [m] and the basis weight W [g/m 2 ] of the nonwoven fiber aggregate to give a stress S 
[Nm/g], from which a stress-strain (elongation) curve was obtained. 

10 Stress S [Nm/g] = (F/0.01 5)/W 

A nonwoven fiber aggregate consisting solely of entangled fibers shows a straight line at the initial stage of the 
stress-strain curve. The gradient of the straight line was calculated to give the entanglement coefficient E [Nm/g]. 
For example, in the stress-strain curve shown in Fig. 3, the entanglement coefficient is represented by equation: 
15 E=Sp/y p1 wherein P is the limit of the linearity, S p is the stress and Yp is the strain at P. When S p = 0.60 Nm/g, and Yp = 
86%, E = 0.60/0.86^ 0.70 Nm/g. 

It should be noted that the line OP is not always strictly straight. In such cases, the line OP should be 
approximated close to a straight line. 
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Example 1 


Example 2 


Comparative 
Example 1 


Comparative j 
Example 2 j 


Composition of Fiber 
Aggregate 


Polyester fiber 
0.8 den. 38 mm 
100% 


Polyester fiber 0.8 
den. 38 mm 70% + 
1.5 den. 51 mm 30% 


Polyester 
fiber 1.5 den. 
51 mm 100% 


Polyester I 
fiber 1.5 den. ! 
51 mm 100% ! 


Basis Weight of Fiber 
Aggregate (g/m 2 ) 


48 


48 


48 


^ 


Entanglement Coefficient 
(Nm/g) 


0.72 


0.68 


0.70 


0.70 ; 




| Anti-fall-off Properties 


0 


o 




0 


0 


Amount of Lubricant (%) 


5 


5 




0 


5 ! 


1 Hair Collecting 
Performance 


Surface 
A 


100% ! <S> 

i 


100% 


<D> 


94% 


<S) ; 94% ; ® ; 


I 

■ i 


Surface 
B 


85% o 


' 78% 


o 


50% 




50% 






Surface 
C 


80% j o 

I 


75% 


0 


30% 


X 


30% 


X , 

i 


i Soil Dust Collecting 
Performance 


75% | o 


75% 


0 


25% 


X 


75% 


0 



Surface to be cleaned: 

A Commercially available flooring (Woody Tile MT613T, produced by Matsushita Electric Works, Ltd.: 

surface roughness (grain direction): 1.95 um) 
B Commercially available woody flooring (Hirohaba Enko, produced by Matsushita Electric Works, Ltd.; 

50 surface roughness (grain direction): 1.07 um) 

C Veneering (surface roughness: 0.89 um) 

The surface roughness was measured with a surface roughness tester KES-SE System manufactured by Katotech, 
Inc. 

55 The performance of the cleaning sheet in collecting hairs shown in Table 1 above was measured according to the 

operations 1 to 3 of the following [Measurement] and evaluated according to the following [Evaluation]. 



[Measurement] 
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(1) Five straight hairs (length: 10 cm; diameter about 100 urn) were scattered on each of the surfaces A B and 
C of 30 cm x 30 cm. 

(2) The cleaning sheet was attached to a cushioning material having an effective area of 7 cm x 14 cm The 
scattered hairs were wiped up with five 30-cm double strokes of the cleaning sheet under a load of 1 .96 N. 

(3) The number of the hairs firmy caught by the sheet was counted. The hairs clinging to the sheet by static 
electncity were excluded. 

[Evaluation] 

The hairs were removed from the sheet, and the operations 1 to 3 were repeated 10 times. The ratio of the total 
number of collected ha.rs to the total number of scattered hairs was obtained to make an evaluation according to the 
fallowing standard. 

© ... Perfectly acceptable collecting performance 

o Almost perfect collecting performance 

A ■•• Insufficient collecting performance 

x ... Substantially no collecting performance 

The performance of the cleaning sheet in collecting soil dust shown in Table 1 above was measured according to the 
operations 4 to 6 of the following [Measurement] and evaluated according to the following [Evaluation]. 

[Measurement] 



(4) JIS sample dust No. 7 was uniformly scattered in an amount of 0. 1 g on the surface C of 30 cm x 30 cm. 

(5) The cleaning sheet was attached to a cushioning material having an effective area of 7 cm x 14 cm The 
scattered soil dust was wiped up with the cleaning sheet under a load of 1 .96 N 

(6) The amount of dust caught and held by the sheet was measured. 
[Evaluation] 

The soil dust was removed from the sheet, and the operations 4 to 6 were repeated 5 times. The ratio of the total 
standard ^ ^ * ^ SCattered dUSt Was obtained t0 make an valuation according to the following 

® ... Perfectly acceptable collecting performance 

0 ... Almost perfect collecting performance 
A Insufficient collecting performance 

x ... Substantially no collecting performance 

It is seen from the results in Table 1 that the clean.ng sheets of Examples 1 and 2 exhibit excellent hair 
collecting performance on any of the surfaces A, B and C, whereas the cleaning sheets of Comparative Examples 1 and 
2 show poor hair collecting performance on the smooth surfaces B and C. In addition, the cleaning sheets of Examples 

1 and 2 exhibit excellent soil dust collecting performance on the surface C, whereas the cleaning sheet of 
Comparative Example 1 exhibits poor soil dust collecting performance thereon. 

In any of the sheets of Examples 1 and 2 and Comparative Examples 1 and 2, fibers did not fall off (anti-fall-off 
properties: 0 ). v 
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Claims 

1. A cleaning sheet comprising a network sheet having on one side or both sides thereof a nonwoven fiber aggregate 
characterized in that the aggregate is formed by entanglement of fibers of a fiber web having 50% by weight or 
more of ultrafine fibers having a fineness of not more than 0.9 denier, said fibers of said nonwoven fiber 
aggregate being further entangled with said network sheet thereby forming a unitary body, in addition to the 
entanglement of said fibers themselves. 

2. The cleaning sheet according to claim 1, wherein said cleaning sheet has a breaking strength of 5 N/30mm or 
higher. 

3. The cleaning sheet according to claim 1, wherein said cleaning sheet has an elongation at a load of 5 N/30mm of 
20% or less. 

4. The cleaning sheet according to claim 1, wherein lubricant is contained in an amount of 0.1 to 40% by weight 
based on said fiber aggregate. 

5. The cleaning sheet according to claim 1 , wherein said fiber aggregate has a low degree of entanglement allowing 
the constituent fibers to have such freedom that said fibers are capable of entangling fibrous dust and holding 
said entangled dust among said constituent fibers. 



Patentanspruche 

1. Reinigungsteil, das ein Netzteil, das auf einer oder beiden Seiten eine nichtgewobene Faseransammlung aufweist, 
umfafit dadurch gekennzeichnet, daft die Ansammlung durch Verflechtung von Fasern eines Fasergewebes mit 
50 Gew.-% oder mehr an ultrafeinen Fasem mit einer Feinheit nicht grSfier ais 0,9 Denier, gebildet ist, wobei die 
Fasern der nichtgewobenen Faseransammlung weiter zusatzlich zu der Verflechtung der Fasern selbst, mit dem 
Netzteil verfiochten sind, wodurch ein unitarer Kdrper gebildet wird. 

2. Reinigungsteil gemafi Anspruch 1 , wobei das Reinigungsteil eine ReifMestigkeit von 5 N/30 mm oder mehr aufweist. 

3. Reinigungsteil gemaft Anspruch 1, wobei das Reinigungsteil eine Ausdehnung bet einer Last von 5 N/30 mm von 
20 % oder weniger aufweist. 

4. Reinigungsteil gemaft Anspruch 1, wobei eine Menge von 0,1 bis 40 Gew.-% in bezug auf die Faseransammlung 
an Schmiermittel enthalten ist. 

5. Reinigungsteil gem all Anspruch 1, wobei die Faseransammlung einen niedrigen Verflechtungsgrad aufweist, so 
daft gewahrieistet ist, daft die Faserkomponenten solch einen Freiheitsgrad haben, dali die Fasern fasrigen Staub 
verflechten kbnnen und den verflochtenen Staub unter den Faserkomponenten halten konnen. 



Revendications 

1. Feuille de nettoyage comprenant une feuille formant un reseau ayant, sur un de ses cotes ou sur ses deux cotes, 
un agregat de fibres non tissees, caracterisee en ce que I'agregat est forme par I'enchevetrement de fibres d'une 
nappe de fibres comprenant 50 % en poids ou plus de fibres ultrafines ayant une finesse qui n'est pas superieure 
a 0,9 denier, lesdites fibres dudit agregat de fibres non tissees etant, en outre, enchevetrees avec ladite 
feuille formant un reseau de maniere a former un corps unitaire, en plus de I'enchevetrement desdites fibres 
entre elles. 

2. Feuille de nettoyage selon la revendication 1, dans laquelle ladite feuille de nettoyage a une resistance a la 
rupture de 5 N/30 mm ou plus. 

3. Feuille de nettoyage selon la revendication 1, dans laquelle ladite feuille de nettoyage a un allongement a une 
charge de 5 N/30 mm de 20 % ou moins. 
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Feuille de nettoyage selon la revendication 1, dans laquelle un lubrifiant est contenu en une quantite de 0 1 a 
40 /o en poids, sur la base dudrt agregat de fibres. 

Feuille de nettoyage selon la revendication 1, dans laquelle ledit agregat de fibres presente un faible degre 
denchevetrement permettant aux fibres qui le constituent d'avoir une liberie suffisante pour que lesdites fibres 
puissent s'enchevetrer avec de la poussiere fibreuse et retenir ladite poussiere fibreuse parmi lesdites fibres 
qui le constituent. 
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Fig. 2 
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Fig. 3 



EP 0 872 206 B1 




